Effect of flanking matrix attachment regions on the expression of microinjected transgenes during preimplantation development of mouse embryos.
The efficiency of transgenic animal production would increase if microinjected embryos with a successfully integrated transgene could be identified prior to transfer. It is possible to detect microinjected DNA in embryos. However, no reliable system is able to distinguish between transgenes merely present as extrachromosomal DNA and those that have been integrated into chromatin. The experiments reported here were designed to determine if the inclusion of matrix attachment regions (MARs) would enhance the efficiency of transgenic embryos identification using a selection scheme based on the expression of green fluorescent protein (GFP). Pronuclei of mouse embryos were microinjected with GFP reporter gene under the control of three different promoters and flanked or not by three different MAR elements. Transgene expression profiles were followed by direct visualization of GFP in cultured microinjected embryos. Embryos at different developmental stages were classified according to their GFP expression and groups with the same expression pattern were transferred into oviducts of pseudopregnant female mice. Fetuses were collected between days 12-15, and their genomic DNA was purified and analyzed to detect transgene integration. We did not find any statistically significant difference between the percentage of transgenic fetuses produced from GFP-positive or GFP-negative embryos transferred at 4-cell, morula, or blastocyst stage. However, when MAR elements were included in the construct, we found that GFP-positive embryos transferred at the 2-cell stage produced a significantly higher percentage of transgenic fetuses than GFP-negative embryos, but MAR sequences did not completely eliminate false positives.